Mitogen-activated protein kinase pathway is pivotal for anoikis resistance in metastatic hepatoma cells.
It is important for metastatic cancer cells to acquire anoikis resistance for survival in the circulatory system. In the present study, metastatic hepatoma cells were demonstrated to acquire anoikis resistance, which renders them more invasive, more resistant to anticancer agents and able to evade the host immune system for long‑term survival. One of the most significant characteristics of these anoikis‑resistant metastatic hepatoma cells is their proliferation inhibition. However, when microarray results were analyzed to identify the underlying molecular mechanism, the mitogen‑activated protein kinase (MAPK) signaling pathway was found to be markedly upregulated, which appeared to conflict with the proliferation inhibition state. To investigate this result and the associated mechanism, protein kinase inhibitors were used to inhibit the phosphatidylinositol 3‑kinase (PI-3K)/AKT and MAPK pathways. It was found that anoikis-resistant hepatoma cells may compensate for the inhibition of PI-3K/AKT or MAPK pathways by cross-talk between these two pathways, which increases their survival capacity during metastasis. In concordance with this result, western blot analysis revealed that the phosphorylation level of extracellular signal‑related kinase protein was increased when the PI-3K/AKT pathway was inhibited. Therefore, it was concluded that when metastatic hepatoma cells aggregate in blood vessels, proliferation is inhibited and the MAPK signaling pathway is upregulated, which increases the long‑term survival of the cells. Furthermore, a compensatory interplay between the AKT and MAPK signaling pathways was observed in the present study. Using kinase inhibitors for the two pathways in combination may yield a substantial advance in successfully producing a downstream phenotypic response in anoikis‑resistant metastatic hepatoma cells.